Data are available at <https://doi.org/10.7910/DVN/5BAN6C>.

Introduction {#sec005}
============

Globally, the number of forcibly displaced persons now exceeds 70 million \[[@pone.0230457.ref001]\]. Considerable efforts, human and financial resources are devoted to providing humanitarian assistance to these persons. Until recently, nearly all this assistance, 94%, has been provided in-kind, but there is interest in shifting this to cash or vouchers \[[@pone.0230457.ref002]\]. These are seen to be less costly to deliver, allow beneficiaries greater choice in using transfers that they receive while enhancing the transparency surrounding how much of humanitarian assistance actually reaches its intended beneficiaries \[[@pone.0230457.ref002]\].

However, unlike evaluations of cash, voucher and food transfers in non-humanitarian settings (see Gentilini \[[@pone.0230457.ref003]\] for a recent review and Ahmed, Hoddinott and Roy for evidence on this topic in Bangladesh \[[@pone.0230457.ref004]\]) relatively little is known about the impacts of such a shift on children's chronic and acute nutritional status in humanitarian settings. Seal, Dolan Trenouth \[[@pone.0230457.ref005]\] summarize the findings of the REFANI project, that implemented in three countries to strengthen the evidence base on the nutritional impact and cost-effectiveness of cash and voucher transfers to populations affected by humanitarian emergencies. In Somalia, relative to a control group, REFANI found that providing cash had no impact on global acute malnutrition (GAM), height-for-age z scores (HAZ) or stunting. The REFANI Pakistan study assessed the impact of providing cash for six months, a "double cash" transfer and a fresh food voucher worth relative to a control group that received no payments. Relative to the control group, the double cash and the fresh food voucher treatment arms improved and the double cash treatment arm reduced wasting. Relative to control, cash, the double cash and fresh food voucher arms improved HAZ and reduced stunting. The authors did not report if these impacts differed across treatment arms. In Niger, the REFANI study found no evidence that providing cash to poor household for six months rather than four had no impacts on weight-for-height z scores (WHZ), GAM, HAZ, or stunting. A different study, also situated in Niger, assessed the impact of providing cash, finding that relative to a control group, children in the cash treatment arm saw greater improvements in WHZ \[[@pone.0230457.ref006]\]. Finally, in the Democratic Republic of Congo, Grellety et al \[[@pone.0230457.ref007]\] find that children in households receiving cash transfers recover from severe acute malnutrition faster than children in control households who did not receive a cash transfer.

While these studies provide new knowledge on the impact of transfers on children's nutritional status--most notably the findings from the Pakistan and one of the Niger studies that show that cash transfers can improve some dimensions of nutritional status---they do not tell us whether shifting transfer modalities (ie from food to cash or food to vouchers) will affect the acute or chronic nutritional status of pre-school children living in areas experiencing humanitarian crises. Consistent with this observation, a recent research agenda setting exercise indicated that there was little evidence on the comparative efficiency or effectiveness of cash or vouchers (what the authors refer to as cash transfer programming) on health and nutrition outcomes in humanitarian settings \[[@pone.0230457.ref008]\].

This paper seeks to help fill this evidence gap. We examine associations between two forms of unconditional food assistance--a food ration and an electronic voucher which can be used to purchase a wide range of foods---and the anthropometric status of Rohingya (Forcibly Displaced Myanmar Nationals or FDMN) children living in camps for FDMN in Bangladesh. Our motivation is twofold: (1) as noted above, relatively little is known about the comparative effects of food and voucher payments on children's nutritional status; and (2) the World Food Programme, who oversee food assistance to the Rohingya, are anticipating increasing the number of beneficiary households who receive these vouchers and so it would be helpful to know what the consequences of such a shift would be for children's nutritional status. This is of particular importance given that, in 2017, more than 40 percent of Rohingya children aged 6 months to five years were stunted and between 14 and 24 percent exhibited GAM \[[@pone.0230457.ref009]\].

Setting and methods {#sec006}
===================

Setting and sample {#sec007}
------------------

The Rohingya are a Muslim minority ethnic group from the western part of Myanmar's Rakhine State. They have suffered persecution for several decades, lack citizenship rights, have poor access to public services, and limited freedom of movement \[[@pone.0230457.ref010]\]. Since 1978, members of this community have been periodically forced to flee to the safety of Bangladesh; by August 2017, 213,000 Rohingya were living in two registered camps (Kutupalong and Nayapara) in the Cox's Bazar District of southeastern Bangladesh. Renewed, intense violence forced a mass exodus out of Myanmar with more than 671,000 Rohingya individuals fleeing to Bangladesh between August and October 2017. These new arrivals were placed in makeshift camps hastily constructed on land provided by the Government of Bangladesh. By mid-2019 there were an estimated 911,000 Rohingya living in Bangladesh \[[@pone.0230457.ref001]\], \[[@pone.0230457.ref011]\]. Only a small fraction (about 50 thousand people who arrived in the 1990s) have been given refugee status; consequently, the Rohingya in Bangladesh are formally referred to as Forcibly Displaced Myanmar Nationals. They are nearly wholly reliant on assistance provided by the international community for food, shelter and medical needs. There is little variation in the quality of housing of these households with most living in dwellings constructed out of bamboo or plastic/polythene with mud floors. Apart from mobile phones and cooking utensils, ownership of consumer durables is limited; for example, among newer migrants, fewer than 20 percent own a bed, table or chair. These are poor households.

In October and November 2018, we conducted a cross-sectional survey of FDMN in collaboration with the Bangladesh Institute of Development Studies and the non-governmental organization Action Against Hunger. The purpose of the survey was to document the food security and nutrition status of the Rohingya, to understand how they generated income, assess the extent to which they relied on food coping strategies and to review the role played by food assistance efforts provided by international donors in improving food security and nutrition. It built on previous survey instruments fielded in these localities; modules not previously implemented were pre-tested before the questionnaire was fielded. The survey included both Rohingya who had arrived before August 2017---the older wave of migrants---and those arriving after the mass expulsion in September and October 2017---the newer wave of migrants. The Rohingya in the older migration waves were selected through simple random sampling in the Nayapara Registered Camp. The Rohingya in the most recent migration wave were sampled using two-stage clustered random sampling, using the blocks (sub-camps) within each camp (strata) as the clusters. The final sample consists of 1,308 Rohingya households from the newer wave, 781 Rohingya households from the older waves. The survey instrument covered household demographics, consumption and expenditure, coping strategies, nutrition outcomes, livelihoods and income profiles, and access to assistance. These data were collected by enumerators trained and employed by the Bangladesh Institute of Development Studies and Action Against Hunger. Collection of the anthropometric data drew on the Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology used by international organizations and humanitarian practitioners. SMART includes methods for standardizing anthropometric measurements as well as software to check data quality and flag problems \[[@pone.0230457.ref012]\].

For this paper, we undertook a sub-analysis of these data. Specifically, we focus on those children in our sampled households who were aged between 6 and 23 months at the time of the survey. Children in this age range are within the "1000 days window" critical for child nutrition. They are no longer being exclusively breastfed; for children in this age range, the availability of adequate quantities of a range of nutritious foods is critical for their health and development. In our sample, there are 523 children in this age range. 362 children live in households receiving the food ration; 161 children live in households receiving the e-voucher. An ex-post power calculation showed that this sample was large enough to detect a: 0.35SD difference in height-for-age z score between children living in households receiving food rations and e-vouchers; and a 0.25SD difference in weight-for-height z scores between children living in households receiving food rations and e-vouchers. We received permission from the Government of Bangladesh, Office of the Refugee Relief and Repatriation Commissioner, Cox's Bazar to conduct this survey. It received ethical approval from the Institutional Review Board of the International Food Policy Research Institute, Washington DC. Because of high levels of illiteracy in the localities where this study took place, oral consent to participate in the survey was received from participants and this oral consent was witnessed and formally recorded. As this survey included measuring the heights and weights of children, we obtained oral consent from their parents and guardians before taking these measurements. This consent process was approved by the Institutional Review Board of the International Food Policy Research Institute.

Access to food assistance {#sec008}
-------------------------

Food assistance to FDMN is provided by the United Nations World Food Programme (WFP). Access to this assistance is virtually universal in the full sample. Consistent with WFP administrative reports \[[@pone.0230457.ref011]\], fewer than one percent of our total sample stated that they were not receiving assistance when the survey took place. Households not receiving assistance are excluded from our analysis. Food assistance takes two forms. Households selected for the General Food Distribution (GFD) receive rice, lentils and micronutrient fortified cooking oil at one of 21 designated distribution points. The size of the ration and the frequency of payment depend on household size. At the time of the survey, households with 1--3 members received 30 kg of rice, 9 kg of lentils and 3 liters of cooking oil with these payments made monthly. Households with 4--7 members received 30 kg of rice, 9 kg of lentils and 3 liters of cooking oil with these payments made twice per month. Households with more than 8 members received 60 kg of rice, 13.5 kg of lentils and 6 liters of cooking oil with these payments made twice per month \[[@pone.0230457.ref013]\]. Re-sale of the GFD is relatively uncommon. 76% of households that received some WFP assistance reported not selling it. Only 15% said they sold it for food aid and 12% exchanged or bartered it for other commodities.

The second form of assistance is an electronic food voucher or e-voucher. Households receiving the e-voucher received a payment of 760--800 Taka (approximately 9 USD) per household member per month). The holder of the e-voucher is the senior woman in the household to whom payments are made \[[@pone.0230457.ref014]\]. The e-voucher itself resembles a debit card with an electronic chip. The chip enables the monthly payment to be made remotely without a need for beneficiaries to travel to or line up at a pay point. The card can only be used at designated shops within the camps that are equipped with point-of-sale machines that can read these cards, and only for 19 designated foods. These foods include the items found in the GFD--rice, lentils and cooking oil--but also fruit, vegetables, dried fish, eggs as well as various spices. Prices for these foods are negotiated by WFP and are fixed at levels which equalized the value of the e-voucher and the GFD.

At the time of the survey, across all households interviewed (ie the 1,308 Rohingya households from the newer wave of refugees and 781 Rohingya from the older waves of refugees), 62%, received GFD, 34% received e-vouchers and 4% received both. Households reporting that they received both forms of assistance are excluded from our analysis. As part of our research for this study, in May 2019 we met the Emergency Coordinator for the World Food Programme Rohingya Refugee Response and his staff. He indicated that these proportions reflected the amount of cash and of food that WFP had available to distribute. He noted that there was no formal process or decision rule for the allocation of beneficiaries to GFD or e-vouchers nor was there written documentation on these allocations. He and his staff described the process of selecting areas where e-vouchers would be used in the following way. The use of e-vouchers required new shops to be constructed and shops require land. WFP was not permitted to purchase this land. Instead, the camps were demarcated into five catchment areas and within these, the Government of Bangladesh provided land (where available) at certain places within each for shops to be located. There was no formal process or criteria for the decision to provide land (and build a shop) in any given place and WFP had no choice regarding where these shops were sited; maps provided to us by WFP show that most of these shops are co-located in places where the GFD is given out. Once this decision was made, a certain number of households in the proximity of the shop were enrolled into e-vouchers. Beneficiaries themselves had no choice as to whether they would receive GFD or e-vouchers. Access to e-vouchers was not randomized and thus our study is associational. However, WFP staff indicated that access to e-vouchers was not linked to specific child or household characteristics.

Outcome measures {#sec009}
----------------

Studies of the impact of cash or food interventions in humanitarian settings focus on short-term measures of nutritional status such as weight-for-height and acute undernutrition, wasting \[[@pone.0230457.ref005]\], \[[@pone.0230457.ref006]\], \[[@pone.0230457.ref007]\]. But because the Rohingya are expected to remain in these refugee camps for a considerable length of time, it is also of interest to see how these different transfer modalities affect child growth. For these reasons, using the data collected on heights and weights of children between 6 and 23 months along with information on child age, we calculated a continuous measure of attained linear growth, length/height-for-age z scores (HAZ) using the WHO growth standards \[[@pone.0230457.ref010]\]. Using this measure, we constructed a dichotomous measure of linear growth, stunting. A child is considered stunted if she had a HAZ \<-- 2.0. We constructed a continuous measure of thinness, weight-for-height z scores (WHZ) also using WHO growth standards. Using this measure, we constructed a dichotomous measure of acute undernutrition, wasting. This equaled one if the child had a WHZ \<-- 2.0. Note, however, that because WHZ includes both weight and height in its construction, children who experience changes in both weights and heights may not see changes in WHZ. For this reason, we also calculated weight-for-age z scores (WHZ) using the WHO growth standards \[[@pone.0230457.ref015]\] and we measured, and report, estimates where the outcome measure is mid-upper arm circumference (MUAC).

Statistical analysis {#sec010}
--------------------

Statistical analyses were conducted in STATA 16 (StatCorp LP). Descriptive statistics, means and standard deviations, were calculated for outcome and control variables. We constructed density functions to compare the distributions of our continuous outcomes, HAZ and WHZ, according to whether the child was in a household receiving a GFD or an e-voucher.

We estimate associations between household receipt of an e-voucher and child nutritional status. These associations are assessed relative to the base category, household receipt of the GFD. In our base specification, we control for frequency of payment receipt and child age and sex. To assess the robustness of our estimated associations and informed by the UNICEF conceptual framework \[[@pone.0230457.ref016]\] for understanding the correlates of child nutritional status we sequentially add: maternal characteristics (age and whether the mother has any formal schooling); household characteristics (dummy variables for whether the household is a new migrant household---namely, arriving after August 2017---, whether the household is female-headed, whether the household head has any formal schooling, an asset index calculated using principal components analysis based on ownership of consumer durables and productive assets and a dummy variable indicating if the dwelling observed to exhibit any kind of damage to the walls or roof); and locality characteristics (whether the household resided in a registered refugee camp; log distance to the closest food distribution point; log distance to the closest primary health clinic).

We use ordinary least squares regressions for continuous (HAZ, WHZ, WAZ and MUAC) outcomes as well as dichotomous outcomes (stunting, wasting); the latter are estimated as linear probability models. As a robustness check, we estimate probit models for our dichotomous outcomes. We disaggregate our results to assess whether these associations differ by child sex. We also estimate a model where in addition to our base specification and child, maternal, household and location characteristics, we include an interaction term between child sex and receipt of an e-voucher to assess whether e-voucher receipt has differential impacts by sex. Standard errors are robust to heteroscedasticity of unknown form; as many of our clusters have only a few children, we do not account for clustering at the sub-camp level.

Results {#sec011}
=======

Our sample for the nutrition analysis is nearly evenly split between girls (52 percent) and boys ([Table 1](#pone.0230457.t001){ref-type="table"}). Mean age is 15.5 months; 11 percent of children are not offspring of the household head. 21 percent of mothers have any formal education. Just under 70 percent of our sample consists of children who reside in households who arrived in Bangladesh after August 2017. 17 percent, of households are female headed and 29 percent of all household heads have any formal schooling. Twenty percent live in the Nayapara Registered Camp. Mean distance to the nearest food distribution point is just over 1km. Health clinics are, over average, 6km away.

10.1371/journal.pone.0230457.t001

###### Descriptive statistics.

![](pone.0230457.t001){#pone.0230457.t001g}

                                                                 All Children   Children in households receiving food ration   Children in households receiving e-voucher   P value for t test on difference in means                                        
  ---------------------------------------------------- --------- -------------- ---------------------------------------------- -------------------------------------------- ------------------------------------------- ------- ----- -------- ------- ----- --------
  Outcomes                                                                                                                                                                                                                                                   
   Length for age                                      Z score   -1.55          1.51                                           523                                          -1.63                                       1.57    362   -1.35    1.35    161   0.05
   Stunted                                             Percent   33.4           47.2                                           523                                          36.1                                        48.1    362   27.3     44.7    161   0.05
   Weight-for-length                                   Z score   -1.09          0.93                                           516                                          -1.07                                       0.94    360   -1.11    0.92    156   0.84
   Wasted                                              Percent   15.8           36.6                                           516                                          16.1                                        36.8    360   15.3     36.2    156   0.64
   Weight-for-age                                      Z score   -1.61          1.08                                           517                                          -1.64                                       1.08    360   -1.54    1.08    156   0.36
   MUAC                                                mm        137.14         9.12                                           523                                          137.17                                      9.24    362   137.07   8.86    161   0.90
  Access to assistance                                                                                                                                                                                                                                       
   Household receives e-voucher                        Percent   30.7           46.2                                           523                                          \-                                          \-            \-       \-            \-
   Household receives payment every 15 days            Percent   56.9           49.5                                           523                                          77.3                                        41.9    362   11.1     31.6    161   \<0.01
  Child characteristics                                                                                                                                                                                                                                      
   Female                                              Percent   52.2           50.0                                           523                                          54.1                                        49.9    362   47.8     50.1    161   0.18
   Age                                                 Months    15.5           4.7                                            523                                          15.5                                        4.5     362   15.5     5.0     161   0.89
   Child not offspring of household head               Percent   11.8           32.3                                           523                                          7.4                                         26.3    362   21.7     41.3    161   \<0.01
  Maternal characteristics                                                                                                                                                                                                                                   
   Age                                                 Years     29.2           9.3                                            523                                          28.3                                        8.9     362   31.1     10.0    161   \<0.01
   Any formal education                                Percent   21.2           40.9                                           523                                          21.2                                        40.9    362   21.1     40.9    161   0.96
  Household characteristics                                                                                                                                                                                                                                  
   New migrant household (arrived after August 2017)   Percent   69.9           45.8                                           523                                          84.5                                        36.2    362   37.2     48.5    161   \<0.01
   Female-headed                                       Percent   17.4           37.9                                           523                                          14.0                                        34.8    362   24.8     43.3    161   \<0.01
   Head has any formal education                       Percent   28.8           45.3                                           523                                          28.7                                        45.3    362   29.1     45.6    161   0.91
   Wealth index                                                  -0.28          0.72                                           523                                          -0.38                                       0.59    362   -0.05    0.92    161   \<0.01
   Dwelling shows damage                               Percent   65.9           47.4                                           523                                          66.8                                        47.1    362   63.9     48.1    161   0.52
  Location characteristics                                                                                                                                                                                                                                   
   Household resides in a registered refugee camp      Percent   20.4           40.38                                          523                                          6.9                                         25.3    362   50.9     50.1    161   \<0.01
   Distance to nearest Primary Health Clinic           Meters    6,050          7,144                                          523                                          3,384                                       5,789   362   12,044   6,218   161   \<0.01
   Distance to nearest Food Distribution Post          Meters    1,028          1,115                                          523                                          887.7                                       1,200   362   1,342    815.4   161   \<0.01

Source, Household questionnaire.

[Table 1](#pone.0230457.t001){ref-type="table"} also disaggregates these characteristics by household receipt of the food ration or the e-voucher. Children in households receiving the food ration had poorer HAZ and were more likely to be stunted, 36 percent compared to 27 percent of children in households receiving the e-voucher. Measures of acute undernutrition, WHZ and wasting, are comparable across the two groups as are WAZ and MUAC. Some characteristics are similar across the food ration and e-voucher groups: child age, maternal age and education, education of the head, whether the dwelling shows any damage. But other characteristics do differ. Relative to children in households receiving the food ration, children in households receiving e-vouchers are: (i) less likely to be female and to have arrived after August 2017; (ii) more likely to not be the biological offspring of the household head, to live in a registered camp and to live farther away from a health clinic or a food distribution point.

[Fig 1](#pone.0230457.g001){ref-type="fig"} shows the density functions for length-for-age z scores, disaggregated by whether the child was in a household receiving assistance through the GFD or through the e-voucher. For both, the mass of the distributions lies to the left of zero, indicating that this is a poorly nourished sample of children. At lower z score values, the distribution for children in households receiving e-vouchers lies to the right of that for children in GFD households. [Fig 2](#pone.0230457.g002){ref-type="fig"} shows the density functions for weight-for-length z scores, again disaggregated by payment type. Again, the distributions lie to the left of zero, indicating the acute undernutrition is a concern in this population but unlike [Fig 1](#pone.0230457.g001){ref-type="fig"}, there is little difference in the distributions as disaggregated by payment type. Consistent with Figs [1](#pone.0230457.g001){ref-type="fig"} and [2](#pone.0230457.g002){ref-type="fig"}, [Table 1](#pone.0230457.t001){ref-type="table"} provides further evidence of poor nutritional status. Across the full sample, mean HAZ is -1.55 and 33.4 percent of children are stunted. Mean WHZ is -1.09 and 15.9 percent of children are wasted.

![Kernel density plot for length-for-age z score, by payment modality.](pone.0230457.g001){#pone.0230457.g001}

![Kernel density plot for weight- for-height z score, by payment modality.](pone.0230457.g002){#pone.0230457.g002}

[Table 2](#pone.0230457.t002){ref-type="table"} reports associations between receipt of the e-voucher and linear growth (columns 1--4) Column (1) shows a positive association, 0.46 SD, between household e-voucher receipt and HAZ; this association is statistically significant at the 1 percent level. Adding maternal characteristics (column 2), household characteristics (column 3) and location characteristics (column 4) reduces the magnitude of the association but even in the presence of all the controls (column 4), the association is 0.38SD and statistically significant at the 5 percent level.

10.1371/journal.pone.0230457.t002

###### Associations between receipt of e-voucher and chronic undernutrition.

![](pone.0230457.t002){#pone.0230457.t002g}

                                             Length for age z score                           Stunted                                                                                                                                                                                                                                                                                            
  ------------------------------------------ ------------------------------------------------ ------------------------------------------------ ------------------------------------------------ ------------------------------------------------ ----------------------------------------------- ----------------------------------------------- ----------------------------------------------- -----------------------------------------------
  Access to assistance                                                                                                                                                                                                                                                                                                                                                                           
  Household receives e-voucher               0.46[\*\*\*](#t002fn004){ref-type="table-fn"}    0.45[\*\*](#t002fn003){ref-type="table-fn"}      0.39[\*\*](#t002fn003){ref-type="table-fn"}      0.38[\*\*](#t002fn003){ref-type="table-fn"}      -0.11[\*](#t002fn002){ref-type="table-fn"}      -0.10[\*](#t002fn002){ref-type="table-fn"}      -0.09                                           -0.08
                                             (0.18)                                           (0.18)                                           (0.18)                                           (0.19)                                           (0.06)                                          (0.06)                                          (0.06)                                          (0.06)
  Household receives payment every 15 days   0.22                                             0.21                                             0.26                                             0.37[\*](#t002fn002){ref-type="table-fn"}        -0.00                                           0.00                                            -0.02                                           -0.05
                                             (0.17)                                           (0.17)                                           (0.18)                                           (0.20)                                           (0.05)                                          (0.05)                                          (0.06)                                          (0.06)
  Child characteristics                                                                                                                                                                                                                                                                                                                                                                          
  Female                                     0.03                                             0.02                                             0.01                                             -0.02                                            -0.02                                           -0.02                                           -0.02                                           -0.01
                                             (0.13)                                           (0.13)                                           (0.13)                                           (0.13)                                           (0.04)                                          (0.04)                                          (0.04)                                          (0.04)
  Age, child                                 -0.08[\*\*\*](#t002fn004){ref-type="table-fn"}   -0.08[\*\*\*](#t002fn004){ref-type="table-fn"}   -0.08[\*\*\*](#t002fn004){ref-type="table-fn"}   -0.08[\*\*\*](#t002fn004){ref-type="table-fn"}   0.02[\*\*\*](#t002fn004){ref-type="table-fn"}   0.01[\*\*\*](#t002fn004){ref-type="table-fn"}   0.01[\*\*\*](#t002fn004){ref-type="table-fn"}   0.02[\*\*\*](#t002fn004){ref-type="table-fn"}
                                             (0.01)                                           (0.01)                                           (0.01)                                           (0.01)                                           (0.00)                                          (0.00)                                          (0.00)                                          (0.00)
  Child not offspring of household head      -0.21                                            -0.25                                            -0.28                                            -0.35                                            0.10                                            0.12                                            0.12                                            0.15
                                             (0.19)                                           (0.30)                                           (0.30)                                           (0.30)                                           (0.07)                                          (0.09)                                          (0.09)                                          (0.09)
  Maternal characteristics                                                                                                                                                                                                                                                                                                                                                                       
  Age, mother                                                                                 0.00                                             0.00                                             0.00                                                                                             -0.00                                           -0.00                                           -0.00
                                                                                              (0.01)                                           (0.01)                                           (0.01)                                                                                           (0.00)                                          (0.00)                                          (0.00)
  Mother has any formal education                                                             0.22                                             0.09                                             0.09                                                                                             -0.08[\*](#t002fn002){ref-type="table-fn"}      -0.06                                           -0.05
                                                                                              (0.15)                                           (0.18)                                           (0.18)                                                                                           (0.05)                                          (0.06)                                          (0.06)
  Household characteristics                                                                                                                                                                                                                                                                                                                                                                      
  Newer migrant household                                                                                                                      0.21                                             0.01                                                                                                                                             -0.07                                           0.00
                                                                                                                                               (0.16)                                           (0.21)                                                                                                                                           (0.06)                                          (0.07)
  Female headed household                                                                                                                      -0.11                                            -0.12                                                                                                                                            -0.02                                           -0.01
                                                                                                                                               (0.19)                                           (0.19)                                                                                                                                           (0.06)                                          (0.06)
  Head has any formal education                                                                                                                0.14                                             0.14                                                                                                                                             -0.06                                           -0.05
                                                                                                                                               (0.17)                                           (0.17)                                                                                                                                           (0.05)                                          (0.05)
  Wealth index                                                                                                                                 -0.00                                            -0.03                                                                                                                                            0.02                                            0.03
                                                                                                                                               (0.07)                                           (0.07)                                                                                                                                           (0.02)                                          (0.02)
  Dwelling shows damage                                                                                                                        -0.27[\*](#t002fn002){ref-type="table-fn"}       -0.29[\*](#t002fn002){ref-type="table-fn"}                                                                                                       0.01                                            0.01
                                                                                                                                               (0.15)                                           (0.16)                                                                                                                                           (0.05)                                          (0.05)
  Location characteristics                                                                                                                                                                                                                                                                                                                                                                       
  Registered Camps                                                                                                                                                                              0.42[\*](#t002fn002){ref-type="table-fn"}                                                                                                                                                        -0.16[\*](#t002fn002){ref-type="table-fn"}
                                                                                                                                                                                                (0.26)                                                                                                                                                                                           (0.09)
  Log distance to Primary Health Clinic                                                                                                                                                         -0.00                                                                                                                                                                                            0.00
                                                                                                                                                                                                (0.00)                                                                                                                                                                                           (0.00)
  Log distance to Food Distribution Post                                                                                                                                                        0.00[\*\*](#t002fn003){ref-type="table-fn"}                                                                                                                                                      -0.00
                                                                                                                                                                                                (0.00)                                                                                                                                                                                           (0.00)
  Observations                               523                                              523                                              523                                              523                                              523                                             523                                             523                                             523
  R-squared                                  0.07                                             0.08                                             0.09                                             0.10                                             0.03                                            0.04                                            0.04                                            0.05

Robust standard errors in parentheses.

\* significant at the 10% level;

\*\* significant at the 5% level;

\*\*\* significant at the 1% level. Sample size is 523. 362 children live in households receiving the food ration; 161 children live in households receiving the e-voucher.

Columns 5--8 of [Table 2](#pone.0230457.t002){ref-type="table"} replicate this analysis using stunting as the outcome variable. In our basic model (column 5), the e-voucher is associated with a 11 percentage point reduction in the likelihood that the child is stunted; this association is statistically significant at the 10 percent level. Adding controls reduces the magnitude of this association (eight percentage points when all controls are included) and it is no longer statistically significant.

[Table 3](#pone.0230457.t003){ref-type="table"} reports associations between e-vouchers and WHZ (columns 1--4) and a measure of acute undernutrition, wasting (columns 5--8). The associations between e-vouchers and WHZ and between e-vouchers and wasting are not statistically significant.

10.1371/journal.pone.0230457.t003

###### Associations between receipt of e-voucher and acute undernutrition.
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                                             Weight-for-length z-score                   Wasted                                                                                                                                                                
  ------------------------------------------ ------------------------------------------- -------- -------- -------------------------------------------- -------- ---------------------------------------------- ---------------------------------------------- ----------------------------------------------
  Access to assistance                                                                                                                                                                                                                                         
  Household receives e-voucher               -0.07                                       -0.07    -0.08    -0.02                                        -0.00    -0.01                                          -0.02                                          -0.02
                                             (0.11)                                      (0.12)   (0.12)   (0.12)                                       (0.05)   (0.05)                                         (0.05)                                         (0.05)
  Household receives payment every 15 days   0.01                                        0.02     0.02     0.06                                         -0.00    -0.02                                          -0.01                                          -0.04
                                             (0.10)                                      (0.10)   (0.11)   (0.12)                                       (0.05)   (0.05)                                         (0.05)                                         (0.05)
  Child characteristics                                                                                                                                                                                                                                        
  Female                                     -0.02                                       -0.02    -0.02    -0.03                                        0.01     0.01                                           0.01                                           0.01
                                             (0.08)                                      (0.08)   (0.08)   (0.08)                                       (0.03)   (0.03)                                         (0.03)                                         (0.03)
  Age, child                                 0.01                                        0.01     0.01     0.01                                         -0.00    -0.00                                          -0.00                                          0.00
                                             (0.01)                                      (0.01)   (0.01)   (0.01)                                       (0.00)   (0.00)                                         (0.00)                                         (0.00)
  Child not offspring of household head      0.23[\*](#t003fn002){ref-type="table-fn"}   0.26     0.24     0.20                                         -0.05    -0.15[\*\*](#t003fn003){ref-type="table-fn"}   -0.14[\*\*](#t003fn003){ref-type="table-fn"}   -0.12[\*](#t003fn002){ref-type="table-fn"}
                                             (0.12)                                      (0.17)   (0.17)   (0.18)                                       (0.05)   (0.06)                                         (0.07)                                         (0.07)
  Maternal characteristics                                                                                                                                                                                                                                     
  Age, mother                                                                            -0.00    -0.00    -0.00                                                 0.00[\*\*](#t003fn003){ref-type="table-fn"}    0.00[\*\*](#t003fn003){ref-type="table-fn"}    0.01[\*\*](#t003fn003){ref-type="table-fn"}
                                                                                         (0.01)   (0.01)   (0.01)                                                (0.00)                                         (0.00)                                         (0.00)
  Mother has any formal education                                                        -0.08    -0.15    -0.16                                                 -0.04                                          -0.03                                          -0.02
                                                                                         (0.10)   (0.11)   (0.11)                                                (0.04)                                         (0.04)                                         (0.04)
  Household characteristics                                                                                                                                                                                                                                    
  Newer migrant household                                                                         0.00     -0.09                                                                                                0.04                                           0.10
                                                                                                  (0.11)   (0.14)                                                                                               (0.05)                                         (0.06)
  Female headed household                                                                         0.03     0.03                                                                                                 -0.05                                          -0.04
                                                                                                  (0.11)   (0.11)                                                                                               (0.04)                                         (0.05)
  Head has any formal education                                                                   0.09     0.09                                                                                                 -0.01                                          -0.01
                                                                                                  (0.10)   (0.10)                                                                                               (0.04)                                         (0.04)
  Wealth index                                                                                    0.02     0.02                                                                                                 -0.01                                          -0.01
                                                                                                  (0.04)   (0.04)                                                                                               (0.02)                                         (0.02)
  Dwelling shows damage                                                                           -0.10    -0.13                                                                                                0.03                                           0.03
                                                                                                  (0.09)   (0.10)                                                                                               (0.04)                                         (0.04)
  Location characteristics                                                                                                                                                                                                                                     
  Registered Camps                                                                                         0.32[\*](#t003fn002){ref-type="table-fn"}                                                                                                           -0.15[\*\*](#t003fn003){ref-type="table-fn"}
                                                                                                           (0.17)                                                                                                                                              (0.07)
  Log distance to Primary Health Clinic                                                                    -0.00[\*](#t003fn002){ref-type="table-fn"}                                                                                                          0.00
                                                                                                           (0.00)                                                                                                                                              (0.00)
  Log distance to Food Distribution Post                                                                   0.00                                                                                                                                                -0.00
                                                                                                           (0.00)                                                                                                                                              (0.00)
  Observations                               516                                         516      516      516                                          516      516                                            516                                            516
  R-squared                                  0.01                                        0.01     0.02     0.02                                         0.00     0.00                                           0.01                                           0.02

Robust standard errors in parentheses.

\* significant at the 10% level;

\*\* significant at the 5% level;

\*\*\* significant at the 1% level. Sample size is 516. 360 children live in households receiving the food ration; 156 children live in households receiving the e-voucher.

[Table 4](#pone.0230457.t004){ref-type="table"} reports associations between e-vouchers and WAZ (column 1) and MUAC (column 2) with all controls included. The associations between e-vouchers and WAZ and between e-vouchers and MUAC are not statistically significant. (Note, for brevity, we do not report specifications with fewer controls; these show no statistically significant associations).

10.1371/journal.pone.0230457.t004

###### Associations between receipt of e-voucher and weight-for-age and MUAC.

![](pone.0230457.t004){#pone.0230457.t004g}

                                             Weight-for-age z score                           MUAC
  ------------------------------------------ ------------------------------------------------ ------------------------------------------------
  Access to assistance                                                                        
  Household receives e-voucher               0.16                                             -0.65
                                             (0.15)                                           (1.07)
  Household receives payment every 15 days   0.25[\*](#t004fn002){ref-type="table-fn"}        0.46
                                             (0.15)                                           (1.11)
  Child characteristics                                                                       
  Female                                     -0.06                                            -4.01[\*\*\*](#t004fn004){ref-type="table-fn"}
                                             (0.10)                                           (0.79)
  Age, child                                 -0.03[\*\*\*](#t004fn004){ref-type="table-fn"}   0.41[\*\*\*](#t004fn004){ref-type="table-fn"}
                                             (0.01)                                           (0.08)
  Child not offspring of household head      -0.02                                            1.01
                                             (0.22)                                           (1.56)
  Maternal characteristics                                                                    
  Age, mother                                0.00                                             -0.01
                                             (0.01)                                           (0.06)
  Mother has any formal education            -0.09                                            -1.53
                                             (0.14)                                           (1.05)
  Household characteristics                                                                   
  Newer migrant household                    -0.06                                            -0.07
                                             (0.15)                                           (1.25)
  Female headed household                    -0.05                                            -0.17
                                             (0.13)                                           (1.01)
  Head has any formal education              0.17                                             1.67[\*](#t004fn002){ref-type="table-fn"}
                                             (0.12)                                           (0.92)
  Wealth index                               -0.02                                            -0.06
                                             (0.05)                                           (0.38)
  Dwelling shows damage                      -0.24[\*\*](#t004fn003){ref-type="table-fn"}     -1.66[\*](#t004fn002){ref-type="table-fn"}
                                             (0.11)                                           (0.91)
  Location characteristics                                                                    
  Registered Camps                           0.44[\*\*](#t004fn003){ref-type="table-fn"}      1.49
                                             (0.20)                                           (1.76)
  Log distance to Primary Health Clinic      -0.00                                            -0.00
                                             (0.00)                                           (0.00)
  Log distance to Food Distribution Post     0.00[\*\*](#t004fn003){ref-type="table-fn"}      0.00
                                             (0.00)                                           (0.00)
  Observations                               517                                              523
  R-squared                                  0.05                                             0.00

Robust standard errors in parentheses.

\* significant at the 10% level;

\*\* significant at the 5% level;

\*\*\* significant at the 1% level. Sample size is 517 for WAZ and 523 for MUAC.

[Table 5](#pone.0230457.t005){ref-type="table"} disaggregates our HAZ and stunting results by child sex, controlling for frequency of payment, child, maternal, household and location characteristics. Column (1) shows for girls, a positive association, 0.45 SD, between household e-voucher receipt and HAZ; this association is statistically significant at the 5 percent level. For boys, the association between HAZ and household receipt of an e-voucher is smaller and not statistically significant (column 3). However, we also estimate a model where in addition to our base specification and child, maternal, household and location characteristics, we include an interaction term between child sex and receipt of an e-voucher. This interaction term is not statistically significant. There does not appear to be child sex differences in the associations between household receipt of an e-voucher and stunting, weight-for-height or wasting.

10.1371/journal.pone.0230457.t005

###### Associations between receipt of e-voucher and chronic undernutrition, by sex.

![](pone.0230457.t005){#pone.0230457.t005g}

                                 Girls      Boys               
  ------------------------------ ---------- --------- -------- --------
                                 \(1\)      \(2\)     \(3\)    \(4\)
  Household receives e-voucher   0.54\*\*   -0.14\*   0.23     0.01
                                 (0.24)     (0.08)    (0.31)   (0.08)
  Observations                   273        273       250      250
  R-squared                      0.13       0.08      0.10     0.11

See [Table 2](#pone.0230457.t002){ref-type="table"}. Regressions control for frequency of payment, child, maternal, household and location characteristics.

Discussion {#sec012}
==========

To the best of our knowledge, relatively little is known about the impact of shifting from in-kind transfers, such as food, to the provision of food vouchers on the nutritional status of children in humanitarian settings. We attempt to remedy this evidence gap by examining associations between forms of food assistance--a food ration and an electronic voucher which can be used to purchase a wide range of foods---and the anthropometric status of Rohingya (Forcibly Displaced Myanmar Nationals) children living in refugee camps in Bangladesh. Controlling for child, maternal, household and location characteristics, we find that receipt of an e-voucher is associated with an increase in HAZ of 0.38SD. This association is statistically significant at the 5 percent level. When we include a full set of control variables, we do not find an association between receipt of e-vouchers and stunting. [Fig 1](#pone.0230457.g001){ref-type="fig"} suggests that the association of e-vouchers and HAZ is concentrated on children with very low HAZ scores, below the -2 cut off used to denote stunting. This is consistent with e-vouchers having a positive association with HAZ but not stunting. We cannot reject the null hypothesis that these associations differ by child sex. There are no associations with weight as measured by WHZ or acute undernutrition as measured by wasting. There are no associations with WAZ or MUAC.

Our study is associational; access to e-vouchers was not randomized. There may be unobserved factors correlated with both receipt of an e-voucher and child anthropometric outcomes; such unobservables will bias our parameter estimates. While we cannot conclusively rule out unobservables, we note that there is no evidence suggesting that e-vouchers were targeted to households with children with atypically good or poor nutritional status. Further, the positive association between e-vouchers and HAZ remains even after controlling for a wide range of child, maternal, household and location characteristics.

Our study has only limited information on why these positive associations exist. We note that women in male headed households receiving the e-voucher were 11 percentage points more likely to decide solely or jointly how to use the food assistance that their households had received compared to women in male headed households receiving the GFD. Households receiving the e-voucher reported being able to make the assistance they received last until the next payment \[[@pone.0230457.ref017]\]. We also note that there is one published study in a developing country setting, using a randomized control trial design, where treatment arms included a food transfer and a food voucher. This study, fielded in Ecuador, found that both treatments increased the quantity and quality of food consumed by recipient households. However, food transfers led to relatively larger increases in calories consumed while food vouchers led to relatively larger increases in household dietary diversity \[[@pone.0230457.ref018]\]. Consistent with the Ecuador study, households in our study who received an e-voucher consumed a larger number of food groups than households that received the GFD. If households receiving the e-voucher purchased a wider range of foods then children in this age group may have consumed a more diverse diet, including animal source foods that Semba et al \[[@pone.0230457.ref019]\] suggest are linked to more rapid linear growth note. We have data on household level consumption but not data on child food consumption; consequently, we are unable to fully investigate this hypothesis. Improved dietary diversity, increased women's control over the transfer and the ability of households to making the transfer last until the next payment are all associated with receipt of the e-voucher. All may have played some role in improving HAZ; our data, however, do not allow us to disentangle their possible effects. We also note that hygiene conditions in these settlements are poor \[[@pone.0230457.ref009]\] and that poor sanitation is associated with poorer WHZ. Neither e-vouchers or the GFD directly affect hygiene conditions and this may explain why there is no association between e-vouchers and WHZ.

In this setting, our associational evidence indicates that transitioning from food rations to electronic food vouchers does not adversely affect child nutritional status. There is evidence of a positive association between electronic food vouchers and height-for-age z scores. A randomized control trial study, together with collection of data on both nutritional outcomes and the factors that directly affect children's heights and weights would be enormously beneficial in further advancing knowledge on this important issue.

Supporting information {#sec013}
======================
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(DOCX)

###### 
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(DOCX)

###### 

Click here for additional data file.
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Abstract

In the methods sub-section please clearly identify the study design of the study and sample sizes of the two groups being compared.

"The magnitude of the association is large, 0.38 SD" can you please provide the confidence interval for this effect measure?

The sentence "Receipt of an e-voucher is associated with reduced stunting, but this association is imprecisely measured" is not clear.

Introduction

This section looks shallow. Please provide a brief overview of the findings of previous studies on the topic.

Methods

Please describe how the sample size of 523 was reached at and also consider post-hoc power estimation regarding the adequacy of sample size to detect meaningful differences between the two groups.

Line 110-11: "fewer than one percent of our total sample stated that they were not receiving assistance when the survey took place." So did you exclude such samples from analysis?

Line 133: "at the time of the survey........ 4% received both". How did you handle such samples in the analysis?

Line 132-136: "There was no formal process or decision rule for the allocation of beneficiaries to GFD or e-vouchers nor is there written documentation on these allocations." Have you had any discussion with the program implementers to get better understanding of how the allocations were typically made? Do you anticipate any baseline differences in the nutritional or economic status of the households included into the two modalities?

Line 154-55: Acute malnutrition was only measured using the WHZ index. However, as WHZ is dependent on height, it can potentially be resistant to change, specially in setting where there is active decline in stunting. i.e. progresses made in weight can proportionally be masked by gains in height. I suggest, to include other indices of acute malnutrition (e.g. WAZ, and MUAC) in the analysis, given such information is readily available in your data.

Line 164-73: what was the basis for selecting these variables for adjustment? Statistical? Theoretical/ conceptual framework?

Can you please provide a brief description what you mean by "single difference models"?

Line 179-80: "we include an interaction term between child sex and receipt of an e-voucher to assess whether e-voucher receipt has differential impacts by sex." Why you the basis for theinteraction assessment? Was that a priori hypothesis?

Line 193-202 and table 1: comparison in basic characteristics should be based on formal statistical tests.

I think duration of support (food ration or e voucher) is a key variable that should be described in Table 1. If this variable is also significantly imbalanced between the two groups on this variable, then it needs to be further adjusted in the multivariable models.

Table 2: what might be behind the R\^2 value? Important predictors/confounders missing?

Figure 1 and 2: Please clearly label the x axis.

Discussion

The discussion is superficial and consider the following two comments (1) as clearly described by the reviewers the section does not explain why there was an association between receiving food voucher; (2) the discussion does not provide a strong explanation why electronic food voucher instead of a food ration is associated with improvements in the linear growth but not measures of acute malnutrition.

Line 265-66: the sentence is not clear
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1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Partly

Reviewer \#2: Yes
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2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?
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Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes
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5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: This is an interesting topic of current value. The paper is well written although more clarity is needed in places. Overall, this study misses out on any attempt to explain why there was an association. Whilst the authors acknowledge this it is important to know how these interventions are working, especially if the information is to inform future use.

Specific points below

Introduction

Generally, the introduction very short. It would be beneficial if the authors were to refer to some of the more recently published studies of cash and vouchers in humanitarian settings e.g. REFANI studies, Grellety, Concern/Cornell.

Also it would be good for some reference to be made here to other cash/voucher programmes in Bangladesh, if any, with any evidence.

What is the nutritional status of children in this population in this area?

Ln 1 Please check reference \#1 is correct as I cannot find the data it is referring too. Reference 1 is a website and not a specific reference.

Ln 57 Could the authors state here that the e-voucher is unconditional (assuming it is).

Setting and methods

Setting and sample

I find the description of the survey could be better. It would be good to understand the objective of the primary survey and whether it was designed also to measure the research question of this paper (intentional study). Or whether this is a sub-analysis on data that was collected anyway. Who was responsible for what? Who did the data collection? Were standardisation methods used in training sessions? What was the sample size and how was it calculated?

Ln 84 please define the type of survey e.g. cross-sectional

Lns 88-89 I do not see the relevance of the following sentence "The survey also included Bangladeshi households living in the host community. However, they do not receive the food assistance discussed in this paper and so are excluded from our analysis."

Access to food assistance

The authors mention a sample size of 523 children; it would be good to know how this was split between the different interventions

Ln 118 Reference 8 only states the categorisation of household sizes

Ln 118 and 119 "(After our survey was complete, WFP introduced a fourth category for households with more than 11 members \[8\])" -- is this relevant to this study?

Ln 125 Please check if this reference (\#8) is correct here

Ln 132-133 "At the time of the survey, across all households, 62%, received GFD, 34% received e-vouchers and 4% received both". Does this refer to the original sample or the sub-sample? It would be a good idea to make sure information concerning the the original sample and sub-sample are clearly demarcated

How did the authors deal with these 4% of households that received both e-voucher and food?

It would be very interesting to know how long each family had had access to each transfer, whether this was different or not. At the same time was there any information on how the transfers had been used? E.g. Was food sold and the money used for other types of foods or non-food goods? Were e-vouchers exchanged for other (non-food) goods?

Ln 145-146 "Thus, while access to e-vouchers was not randomized and thus our study is associational, there is no evidence to suggest that access to e-vouchers was linked to specific child or household characteristics." Was this assumption checked?

Ln 145 "Thus, while access to e-vouchers was not randomized and thus our study is associational\..." I would argue that this is not the only reason and that non-randomised studies under the right conditions may offer more than association.

Outcome measures

Ln 151 Please check reference 9 is valid as it mentions references for school-aged children and adolescents

Statistical analysis

As mentioned above it would be good to know how the authors handled those households receiving both food and e-voucher

Results

The results are lacking the number of children in either group. Sample sizes would be useful here (as well as in the tables)

It would be good to present the data without stating clarifying information e.g. 'relatively few' and 'few'. Especially as 17% is termed a 'significant fraction' and 29% termed 'relatively few'.

Ln 199 food ratio should be food ration

Lns 199-202 Can this be re-written so not to use 'less or more likely' but rather e.g. 'there were more girls than boys in the households receiving e-vouchers....etc." The last sentence reads a bit odd and could be added to the preceding sentence

Lns 216-217 Please make clearer by adding that these results are for the whole sample

Lns 237-238 The authors say that "The magnitudes of these associations are small and are not statistically significant". However, there are some significant differences that could be mentioned

Discussion

Ln 262 The authors write "Rather, receipt of an e-voucher is associated with an increase in HAZ of 0.38SD." I would caution about inferring a trend here.

Ln 266 I suggest not to use the word 'impact' here as it infers causality

Lns 264-268 These two sentences could be clearer as I am not entirely sure what the authors are saying here. "Receipt of the e-voucher is associated with a lower risk of stunting, though this is imprecisely measured once we include a full set of controls. It is possible that this imprecision arises because, as Figure 1 suggests, the impact of e-vouchers, is concentrated on children with very low HAZ scores, well below the -2 cut off used to denote stunting".

Ln 271 Change 'on' to 'of'

Reviewer \#2: Comments to the Author

The present study aimed to examine to examine associations between receipt of an electronic food voucher (e-voucher) compared to food rations on the nutritional status of Rohingya children living in refugee camps in Bangladesh. This is an important topic and data this area is scarce, making this a valuable contribution to the literature. Despite this strength, I have some suggestions for improvement.

Abstract;

\- I would recommend to rewrite the abstract for better clarity. For example, the phrase "...but this association is imprecisely measured: & "There is suggestive evidence that this association is larger for girls than boys"

\- It is also good to describe the methodology in more detail. I am not sure what the study design the authors used and specific outcomes they are looking for.

\- I strongly advise the authors to report results in clearer statements.

Introduction:

\- It would also be helpful for the authors to build more of a case for the correlates that they chose to examine here. The introduction need a major revision and shall cover some of the relevant published literature on the issue and need to be explicit enough to show the reader the gap in literature rather than just reporting "little is known about the comparative effects of food and voucher payments on children's nutritional staus"

\- The introduction could better be structured and expanded.

\- It would also be helpful for the authors to build a concrete question mainly focusing on specific aspects of child nutrition (macro or micro)?

Methods:

\- Some additional detail and structure regarding the methods would be helpful. For example, any theoretical assumptions used to calculate their sample size? What was the anticipated difference in wasting and stunting between the groups? It is also better to be specific in the use of phrases such as chronic undernutrition could be better replaces with stunting and acute malnutrition with wasting etc

\- Why would the authors restrict to sub samples given that they are the one who collected the data? Why only some covariates are measured in the subsample? Which covariates? The authors need to describe in details about this issue otherwise the study is liable to selection bias.

\- It is better to structure the methods in to sub-sections such as sample size and sampling methods, interventions, measurements, quality control, data management and analysis etc.

\- Please indicate and describe the main covariates collected in the study

\- More information about measures employed by the authors to keep the quality of data needed.

\- The authors need to justify why they included stunting as an outcome measure than other outcome measures that would be relevant in humanitarian settings. This is very important in a way that the main purpose of the support in humanitarian setting is not related to improve child growth rather to overcome acute food shortage.

\- Any conceptual framework used to organize the data collection instrument?

Results and Discussions

\- Table 1 need to be revised as it is confusing for reader in this format. Please use a table with columns reporting number and frequencies for each covariate reported and disaggregated by the type of intervention, additional column reporting p-value. (please refer STROBE- papers reporting results from either RCT or case control studies)

\- I am not sure the relevance of reporting the graphs 1 and 2. I feel that this is a duplication of reporting of results.

\- The authors need to clearly report the result obtained from the regression output . Some of the terms or phrases they use may mislead readers, e.g. Line 233 " .. likelihood that the child is stunted but this association is only marginally statistically significant" this is a misleading statement. It need to be a clear message to the reader that there is no association. (please also revise the abstract section not to misinform readers).

\- The authors need to critically discuss on why would the intervention improve the HAZ score and but failed to be reflected in reduction of stunting prevalence? Is there any justification on this?

\- The conclusion " Our results suggest that transitioning from food rations to electronic food vouchers does not adversely affect child nutritional status and may in fact be beneficial" seems over reporting given the limitation in the study methodology. The authors may tone down the conclusion;
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Author response to Decision Letter 0

15 Feb 2020

Food transfers, electronic food vouchers and child nutritional status among Rohingya children living in Bangladesh:

Response to comments from editor and reviewers

Editor

Abstract

In the methods sub-section please clearly identify the study design of the study and sample sizes of the two groups being compared.

Response: We have done so. We write, "This is an associational study using cross-sectional data." Sample sizes have been added.

"The magnitude of the association is large, 0.38 SD" can you please provide the confidence interval for this effect measure?

Response: This has been added.

The sentence "Receipt of an e-voucher is associated with reduced stunting, but this association is imprecisely measured" is not clear.

Response: This sentence has been deleted and replaced with, "Receipt of an e-voucher is not associated with stunting when a full set of control variables are included."

Introduction

This section looks shallow. Please provide a brief overview of the findings of previous studies on the topic.

Response: We have done so. Reviewer \#1's suggestions were especially helpful and we have incorporated these into our revised introduction.

Methods

Please describe how the sample size of 523 was reached at and also consider post-hoc power estimation regarding the adequacy of sample size to detect meaningful differences between the two groups.

Response: This section has been extensively re-written to address this concern. We now include the following text:

"In October and November 2018, we conducted a cross-sectional survey of FDMN in collaboration with the Bangladesh Institute of Development Studies and the non-governmental organization Action Against Hunger. The purpose of the survey was to document the food security and nutrition status of the Rohingya, to understand how they generated income, assess the extent to which they relied on food coping strategies and to review the role played by food assistance efforts provided by international donors in improving food security and nutrition. The survey included both Rohingya who had arrived before August 2017 - the older wave of migrants - and those arriving after the mass expulsion in September and October 2017 - the newer wave of migrants. The Rohingya in the older migration waves were selected through simple random sampling in the Nayapara Registered Camp. The Rohingya in the most recent migration wave were sampled using two-stage clustered random sampling, using the blocks (sub-camps) within each camp (strata) as the clusters. The final sample consists of 1,308 Rohingya households from the newer wave, 781 Rohingya households from the older waves. The survey instrument covered household demographics, subjective wellbeing, consumption and expenditure, coping strategies, nutrition outcomes, livelihoods and income profiles, and access to assistance. These data were collected by enumerators trained and employed by the Bangladesh Institute of Development Studies and Action Against Hunger. Collection of the anthropometric data drew on the Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology used by international organizations and humanitarian practitioners. SMART includes methods for standardizing anthropometric measurements as well as software to check data quality and flag problems."

"For this paper, we undertook a sub-analysis of these data. Specifically, we focus on those children in our sampled households who were aged between 6 and 23 months at the time of the survey. Children in this age range are within the "1000 days window" critical for child nutrition. They are no longer being exclusively breastfed; for children in this age range, the availability of adequate quantities of a range of nutritious foods is critical for their health and development. In our sample, there are 523 children in this age range. 362 children live in households receiving the food ration; 161 children live in households receiving the e-voucher. An ex-post power calculation showed that this sample was large enough to detect a: 0.35SD difference in height-for-age z score between children living in households receiving food rations and e-vouchers; and a 0.25SD difference in weight-for-height z scores between children living in households receiving food rations and e-vouchers."

Line 110-11: "fewer than one percent of our total sample stated that they were not receiving assistance when the survey took place." So did you exclude such samples from analysis?

Response: Households that did not receive assistance were excluded from our analysis. This has been noted.

Line 133: "at the time of the survey........ 4% received both". How did you handle such samples in the analysis?

Response: Households that stated that they received both forms of assistance were excluded from our analysis. This has been noted.

Line 132-136: "There was no formal process or decision rule for the allocation of beneficiaries to GFD or e-vouchers nor is there written documentation on these allocations." Have you had any discussion with the program implementers to get better understanding of how the allocations were typically made? Do you anticipate any baseline differences in the nutritional or economic status of the households included into the two modalities?

Response: Yes, we did meet with program implementers to understand how these allocations were made and we have incorporated a summary of these discussions into our revised paper. We write, "As part of our research for this study, in May 2019 we met the Emergency Coordinator for the World Food Programme Rohingya Refugee Response and his staff. He indicated that these proportions reflected the amount of cash and of food that WFP had available to distribute. He noted that there was no formal process or decision rule for the allocation of beneficiaries to GFD or e-vouchers nor was there written documentation on these allocations. He and his staff described the process of selecting areas where e-vouchers would be used in the following way. The use of e-vouchers required new shops to be constructed and shops require land. WFP was not permitted to purchase this land. Instead, the camps were demarcated into five catchment areas and within these, the Government of Bangladesh provided land (where available) at certain places within each for shops to be located. There was no formal process or criteria for the decision to provide land (and build a shop) in any given place and WFP had no choice regarding where these shops were sited; maps provided to us by WFP show that most of these shops are co-located in places where the GFD is given out. Once this decision was made, a certain number of households in the proximity of the shop were enrolled into e-vouchers. Beneficiaries themselves had no choice as to whether they would receive GFD or e-vouchers. Access to e-vouchers was not randomized and thus our study is associational. However, WFP staff indicated that access to e-vouchers was not linked to specific child or household characteristics."

That said, just because access to e-vouchers was not linked by program implementers to specific child or household characteristics does not mean that there are no differences in economic status of households included into the two modalities. We test for such differences in our revised Table 1 and we include child, maternal and household characteristics as control variables in our regressions.

Line 154-55: Acute malnutrition was only measured using the WHZ index. However, as WHZ is dependent on height, it can potentially be resistant to change, specially in setting where there is active decline in stunting. i.e. progresses made in weight can proportionally be masked by gains in height. I suggest, to include other indices of acute malnutrition (e.g. WAZ, and MUAC) in the analysis, given such information is readily available in your data.

Response: We now include these. We do not find a statistically significant association between these outcomes and receipt of the e-voucher.

Line 164-73: what was the basis for selecting these variables for adjustment? Statistical? Theoretical/ conceptual framework?

Response: We drew on the UNICEF conceptual framework for the selection of these variables. This has now been noted in the paper.

Can you please provide a brief description what you mean by "single difference models"?

Response: We have dropped this phrase.

Line 179-80: "we include an interaction term between child sex and receipt of an e-voucher to assess whether e-voucher receipt has differential impacts by sex." Why you the basis for the interaction assessment? Was that a priori hypothesis?

Response: There is a large literature on gender bias in nutrition-related outcomes in south Asia. In light of this, we wondered if receipt of e-vouchers had gender differentiated associations with the anthropometric outcomes we consider in our paper.

Line 193-202 and table 1: comparison in basic characteristics should be based on formal statistical tests.

I think duration of support (food ration or e voucher) is a key variable that should be described in Table 1. If this variable is also significantly imbalanced between the two groups on this variable, then it needs to be further adjusted in the multivariable models.

Response: Formal statistical tests are now reported in Table 1. We know frequency of transfer (which we adjust for in our multivariable models) but we do not have data on duration of support.

Table 2: what might be behind the R\^2 value? Important predictors/confounders missing?

Response: We do not have measurements of maternal height. Maternal height is associated with HAZ and so, its absence will result in lower R\^2.

Figure 1 and 2: Please clearly label the x axis.

Response: We have done so.

Discussion

The discussion is superficial and consider the following two comments (1) as clearly described by the reviewers the section does not explain why there was an association between receiving food voucher; (2) the discussion does not provide a strong explanation why electronic food voucher instead of a food ration is associated with improvements in the linear growth but not measures of acute malnutrition.

Response: We have added new material that addresses, to the best of our ability (given our data limitations) these points. We write:

"Our study has only limited information on why these positive associations exist. We note that women in male headed households receiving the e-voucher were 11 percentage points more likely to decide solely or jointly how to use the food assistance that their households had received compared to women in male headed households receiving the GFD. Households receiving the e-voucher reported being able to make the assistance they received last until the next payment \[17\]. We also note that there is one published study in a developing country setting, using a randomized control trial design, where treatment arms included a food transfer and a food voucher. This study, fielded in Ecuador, found that both treatments increased the quantity and quality of food consumed by recipient households. However, food transfers led to relatively larger increases in calories consumed while food vouchers led to relatively larger increases in household dietary diversity \[18\]. Consistent with the Ecuador study, households in our study who received an e-voucher consumed a larger number of food groups than households that received the GFD. If households receiving the e-voucher purchased a wider range of foods then children in this age group may have consumed a more diverse diet, including animal source foods that Semba et al \[19\] suggest are linked to more rapid linear growth note. We have data on household level consumption but not data on child food consumption; consequently, we are unable to fully investigate this hypothesis. Improved dietary diversity, increased women's control over the transfer and the ability of households to making the transfer last until the next payment are all associated with receipt of the e-voucher. All may have played some role in improving HAZ; our data, however, do not allow us to disentangle their possible effects. We also note that hygiene conditions in these settlements are poor \[9\] and that poor sanitation is associated with poorer WHZ. Neither e-vouchers or the GFD directly affect hygiene conditions and this may explain why there is no association between e-vouchers and WHZ."

Line 265-66: the sentence is not clear

Response: This sentence has been deleted.

Journal requirements:

When submitting your revision, we need you to address these additional requirements.

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>.

Response: Noted.

2\. Please include additional information regarding the survey or questionnaire used in the study and ensure that you have provided sufficient details that others could replicate the analyses. For instance, if you developed a questionnaire as part of this study and it is not under a copyright more restrictive than CC-BY, please include a copy, in both the original language and English, as Supporting Information. Moreover, please include more details on how the questionnaire was pre-tested, and whether it was validated. \"

Response. It built on previous survey instruments fielded in these localities; modules not previously implemented were pre-tested before the questionnaire was fielded. The survey instrument has been uploaded under supporting information.

3\. Please provide additional details regarding participant consent. As your study included minors, state whether you obtained consent from parents or guardians.

Response. This statement has been added.

4\. We note that you have stated that you will provide repository information for your data at acceptance. Should your manuscript be accepted for publication, we will hold it until you provide the relevant accession numbers or DOIs necessary to access your data. If you wish to make changes to your Data Availability statement, please describe these changes in your cover letter and we will update your Data Availability statement to reflect the information you provide.

Response: Noted.

 

Reviewer \#1

This is an interesting topic of current value. The paper is well written although more clarity is needed in places. Overall, this study misses out on any attempt to explain why there was an association. Whilst the authors acknowledge this it is important to know how these interventions are working, especially if the information is to inform future use. Specific points below.

Response: Thank you for these helpful comments. We hope we have satisfactorily addressed the concerns you have raised.

Introduction

Generally, the introduction very short. It would be beneficial if the authors were to refer to some of the more recently published studies of cash and vouchers in humanitarian settings e.g. REFANI studies, Grellety, Concern/Cornell. Also it would be good for some reference to be made here to other cash/voucher programmes in Bangladesh, if any, with any evidence.

What is the nutritional status of children in this population in this area?

Response: Thank you for these excellent suggestions. We have included the studies you suggested, added a reference to relevant work done elsewhere in Bangladesh and have noted the nutritional status of children in this population.

Ln 1 Please check reference \#1 is correct as I cannot find the data it is referring too. Reference 1 is a website and not a specific reference.

Response: Apologies, the numbers quoted are correct but the reference was incorrect. This has been fixed.

Ln 57 Could the authors state here that the e-voucher is unconditional (assuming it is).

Response: They were unconditional and we have stated so here.

Setting and methods

Setting and sample

I find the description of the survey could be better. It would be good to understand the objective of the primary survey and whether it was designed also to measure the research question of this paper (intentional study). Or whether this is a sub-analysis on data that was collected anyway. Who was responsible for what? Who did the data collection? Were standardisation methods used in training sessions? What was the sample size and how was it calculated?

Response: This section has been extensively re-written to address this concern. We now include the following text:

"In October and November 2018, we conducted a cross-sectional survey of FDMN in collaboration with the Bangladesh Institute of Development Studies and the non-governmental organization Action Against Hunger. The purpose of the survey was to document the food security and nutrition status of the Rohingya, to understand how they generated income, assess the extent to which they relied on food coping strategies and to review the role played by food assistance efforts provided by international donors in improving food security and nutrition. The survey included both Rohingya who had arrived before August 2017 - the older wave of migrants - and those arriving after the mass expulsion in September and October 2017 - the newer wave of migrants. The Rohingya in the older migration waves were selected through simple random sampling in the Nayapara Registered Camp. The Rohingya in the most recent migration wave were sampled using two-stage clustered random sampling, using the blocks (sub-camps) within each camp (strata) as the clusters. The final sample consists of 1,308 Rohingya households from the newer wave, 781 Rohingya households from the older waves. The survey instrument covered household demographics, subjective wellbeing, consumption and expenditure, coping strategies, nutrition outcomes, livelihoods and income profiles, and access to assistance. These data were collected by enumerators trained and employed by the Bangladesh Institute of Development Studies and Action Against Hunger. Collection of the anthropometric data drew on the Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology used by international organizations and humanitarian practitioners. SMART includes methods for standardizing anthropometric measurements as well as software to check data quality and flag problems."

"For this paper, we undertook a sub-analysis of these data. Specifically, we focus on those children in our sampled households who were aged between 6 and 23 months at the time of the survey. Children in this age range are within the "1000 days window" critical for child nutrition. They are no longer being exclusively breastfed; for children in this age range, the availability of adequate quantities of a range of nutritious foods is critical for their health and development. In our sample, there are 523 children in this age range. 362 children live in households receiving the food ration; 161 children live in households receiving the e-voucher. An ex-post power calculation showed that this sample was large enough to detect a: 0.35SD difference in height-for-age z score between children living in households receiving food rations and e-vouchers; and a 0.25SD difference in weight-for-height z scores between children living in households receiving food rations and e-vouchers."

Ln 84 please define the type of survey e.g. cross-sectional

Response: This has been added.

Lns 88-89 I do not see the relevance of the following sentence "The survey also included Bangladeshi households living in the host community. However, they do not receive the food assistance discussed in this paper and so are excluded from our analysis."

Response: These sentences have been deleted.

Access to food assistance

The authors mention a sample size of 523 children; it would be good to know how this was split between the different interventions.

Response: This has been added.

Ln 118 Reference 8 only states the categorisation of household sizes.

Response: Reference 7 gives information on how distributions vary for food rations by household size. Reference 8 has been deleted.

Ln 118 and 119 "(After our survey was complete, WFP introduced a fourth category for households with more than 11 members \[8\])" -- is this relevant to this study?

Response: This sentence has been deleted.

Ln 125 Please check if this reference (\#8) is correct here.

Response: We have deleted this reference and replaced it with another that states this more clearly.

Ln 132-133 "At the time of the survey, across all households, 62%, received GFD, 34% received e-vouchers and 4% received both". Does this refer to the original sample or the sub-sample? It would be a good idea to make sure information concerning the the original sample and sub-sample are clearly demarcated.

Response: This refers to all households interviewed (ie the 1,308 Rohingya households from the newer wave of refugees and 781 Rohingya from the older waves of refugees). This has been clarified in the text.

How did the authors deal with these 4% of households that received both e-voucher and food?

Response: Households that stated that they received both forms of assistance were excluded from our analysis. This has been noted.

It would be very interesting to know how long each family had had access to each transfer, whether this was different or not. At the same time was there any information on how the transfers had been used? E.g. Was food sold and the money used for other types of foods or non-food goods? Were e-vouchers exchanged for other (non-food) goods?

Response: We do not know how long each family had had access to each transfer. Re-sale of the GFD is relatively uncommon. 76% of households that received some WFP assistance reported not selling it. Only 15% said they sold it for food aid and 12% exchanged or bartered it for other commodities. This is now reported in the paper.

Ln 145-146 "Thus, while access to e-vouchers was not randomized and thus our study is associational, there is no evidence to suggest that access to e-vouchers was linked to specific child or household characteristics." Was this assumption checked?

Ln 145 "Thus, while access to e-vouchers was not randomized and thus our study is associational\..." I would argue that this is not the only reason and that non-randomised studies under the right conditions may offer more than association.

Response: We have clarified the process by which households were allocated to food transfers or e-vouchers. We write, "As part of our research for this study, in May 2019 we met the Emergency Coordinator for the World Food Programme Rohingya Refugee Response and his staff. He indicated that these proportions reflected the amount of cash and of food that WFP had available to distribute. He noted that there was no formal process or decision rule for the allocation of beneficiaries to GFD or e-vouchers nor was there written documentation on these allocations. He and his staff described the process of selecting areas where e-vouchers would be used in the following way. The use of e-vouchers required new shops to be constructed and shops require land. WFP was not permitted to purchase this land. Instead, the camps were demarcated into five catchment areas and within these, the Government of Bangladesh provided land (where available) at certain places within each for shops to be located. There was no formal process or criteria for the decision to provide land (and build a shop) in any given place and WFP had no choice regarding where these shops were sited; maps provided to us by WFP show that most of these shops are co-located in places where the GFD is given out. Once this decision was made, a certain number of households in the proximity of the shop were enrolled into e-vouchers. Beneficiaries themselves had no choice as to whether they would receive GFD or e-vouchers. Access to e-vouchers was not randomized and thus our study is associational. However, WFP staff indicated that access to e-vouchers was not linked to specific child or household characteristics."

Outcome measures

Ln 151 Please check reference 9 is valid as it mentions references for school-aged children and adolescents.

Response: Reference 10 contains all the information discussed here and so we have deleted reference 9 as it is redundant.

Statistical analysis

As mentioned above it would be good to know how the authors handled those households receiving both food and e-voucher.

Response: Households that stated that they received both forms of assistance were excluded from our analysis. This has been noted.

Results

The results are lacking the number of children in either group. Sample sizes would be useful here (as well as in the tables).

Response: As requested above, we added these numbers to the section "Setting and sample". They have also been added to all tables.

It would be good to present the data without stating clarifying information e.g. 'relatively few' and 'few'. Especially as 17% is termed a 'significant fraction' and 29% termed 'relatively few'.

Response: These clarifying statements have been deleted.

Ln 199 food ratio should be food ration

Response: Corrected.

Lns 199-202 Can this be re-written so not to use 'less or more likely' but rather e.g. 'there were more girls than boys in the households receiving e-vouchers....etc." The last sentence reads a bit odd and could be added to the preceding sentence

Response: These sentences have been re-written.

Lns 216-217 Please make clearer by adding that these results are for the whole sample.

Response: Clarified.

Lns 237-238 The authors say that "The magnitudes of these associations are small and are not statistically significant". However, there are some significant differences that could be mentioned.

Response: This has been re-written, clarifying that we are referring to the associations between receipt of e-vouchers and WHZ and receipt of e-vouchers and wasting.

Discussion

Ln 262 The authors write "Rather, receipt of an e-voucher is associated with an increase in HAZ of 0.38SD." I would caution about inferring a trend here.

Response: re-written to make clear that we are not inferring a trend.

Ln 266 I suggest not to use the word 'impact' here as it infers causality.

Response: The word impact has been deleted and the sentence re-written.

Lns 264-268 These two sentences could be clearer as I am not entirely sure what the authors are saying here. "Receipt of the e-voucher is associated with a lower risk of stunting, though this is imprecisely measured once we include a full set of controls. It is possible that this imprecision arises because, as Figure 1 suggests, the impact of e-vouchers, is concentrated on children with very low HAZ scores, well below the -2 cut off used to denote stunting".

Response: We have re-written these sentences to clarify that a possible reason why we observe an impact on HAZ but not on stunting is because the impact on HAZ is concentrated on children with HAZ well below the -2 cut-off used to denote that a child is stunted.

Ln 271 Change 'on' to 'of'

Response: Corrected.

 

Reviewer \#2: Comments to the Author

The present study aimed to examine to examine associations between receipt of an electronic food voucher (e-voucher) compared to food rations on the nutritional status of Rohingya children living in refugee camps in Bangladesh. This is an important topic and data this area is scarce, making this a valuable contribution to the literature. Despite this strength, I have some suggestions for improvement.

Response: Thank you for these helpful comments. We hope we have satisfactorily addressed the concerns you have raised.

\- I would recommend to rewrite the abstract for better clarity. For example, the phrase "...but this association is imprecisely measured: & "There is suggestive evidence that this association is larger for girls than boys"

Response: We have done so. We now write, "Receipt of an e-voucher is not associated with stunting when a full set of control variables are included." We also write, "We cannot reject the null hypothesis that these associations differ by child sex."

\- It is also good to describe the methodology in more detail. I am not sure what the study design the authors used and specific outcomes they are looking for.

Response: We have added details on methodologu, study design and outcomes.

\- I strongly advise the authors to report results in clearer statements.

Response: As noted above, we have revised the abstract, using clearer statements to when reporting our results.

Introduction:

\- It would also be helpful for the authors to build more of a case for the correlates that they chose to examine here. The introduction need a major revision and shall cover some of the relevant published literature on the issue and need to be explicit enough to show the reader the gap in literature rather than just reporting "little is known about the comparative effects of food and voucher payments on children's nutritional staus"

\- The introduction could better be structured and expanded.

\- It would also be helpful for the authors to build a concrete question mainly focusing on specific aspects of child nutrition (macro or micro)?

Response: Thank you for these excellent suggestions. We have included a review of the relevant published literature, have expanded the introduction and clarified which dimensions of child nutrition that we study.

Methods:

\- Some additional detail and structure regarding the methods would be helpful. For example, any theoretical assumptions used to calculate their sample size? What was the anticipated difference in wasting and stunting between the groups? It is also better to be specific in the use of phrases such as chronic undernutrition could be better replaces with stunting and acute malnutrition with wasting etc

\- Why would the authors restrict to sub samples given that they are the one who collected the data? Why only some covariates are measured in the subsample? Which covariates? The authors need to describe in details about this issue otherwise the study is liable to selection bias.

\- More information about measures employed by the authors to keep the quality of data needed.

\- Any conceptual framework used to organize the data collection instrument?

Response: We take these four points together. We note that the section on "setting and sample" has been extensively re-written to address your concern. We now include the following text:

"In October and November 2018, we conducted a cross-sectional survey of FDMN in collaboration with the Bangladesh Institute of Development Studies and the non-governmental organization Action Against Hunger. The purpose of the survey was to document the food security and nutrition status of the Rohingya, to understand how they generated income, assess the extent to which they relied on food coping strategies and to review the role played by food assistance efforts provided by international donors in improving food security and nutrition. The survey included both Rohingya who had arrived before August 2017 - the older wave of migrants - and those arriving after the mass expulsion in September and October 2017 - the newer wave of migrants. The Rohingya in the older migration waves were selected through simple random sampling in the Nayapara Registered Camp. The Rohingya in the most recent migration wave were sampled using two-stage clustered random sampling, using the blocks (sub-camps) within each camp (strata) as the clusters. The final sample consists of 1,308 Rohingya households from the newer wave, 781 Rohingya households from the older waves. The survey instrument covered household demographics, subjective wellbeing, consumption and expenditure, coping strategies, nutrition outcomes, livelihoods and income profiles, and access to assistance. These data were collected by enumerators trained and employed by the Bangladesh Institute of Development Studies and Action Against Hunger. Collection of the anthropometric data drew on the Standardized Monitoring and Assessment of Relief and Transitions (SMART) methodology used by international organizations and humanitarian practitioners. SMART includes methods for standardizing anthropometric measurements as well as software to check data quality and flag problems."

"For this paper, we undertook a sub-analysis of these data. Specifically, we focus on those children in our sampled households who were aged between 6 and 23 months at the time of the survey. Children in this age range are within the "1000 days window" critical for child nutrition. They are no longer being exclusively breastfed; for children in this age range, the availability of adequate quantities of a range of nutritious foods is critical for their health and development. In our sample, there are 523 children in this age range. 362 children live in households receiving the food ration; 161 children live in households receiving the e-voucher. An ex-post power calculation showed that this sample was large enough to detect a: 0.35SD difference in height-for-age z score between children living in households receiving food rations and e-vouchers; and a 0.25SD difference in weight-for-height z scores between children living in households receiving food rations and e-vouchers."

\- It is better to structure the methods in to sub-sections such as sample size and sampling methods, interventions, measurements, quality control, data management and analysis etc.

Response: Both the editor and the other referee were happy with the way in which the methods section is structured and for this reason, we have not re-structured this material. However, if there are specific points that you require more information about, please let us know and we will edit this section accordingly.

\- Please indicate and describe the main covariates collected in the study

Response: the covariates used for this study are described in the section "statistical analysis".

\- The authors need to justify why they included stunting as an outcome measure than other outcome measures that would be relevant in humanitarian settings. This is very important in a way that the main purpose of the support in humanitarian setting is not related to improve child growth rather to overcome acute food shortage.

Response: We now note the following. "Studies of the impact of cash or food interventions in humanitarian settings focus on short-term measures of nutritional status such as weight-for-height and acute undernutrition, wasting. But because the Rohingya are expected to remain in these refugee camps for a considerable length of time, it is also of interest to see how these different transfer modalities affect child growth."

Results and Discussions

\- Table 1 need to be revised as it is confusing for reader in this format. Please use a table with columns reporting number and frequencies for each covariate reported and disaggregated by the type of intervention, additional column reporting p-value. (please refer STROBE- papers reporting results from either RCT or case control studies).

Response: We have made these requested changes.

\- I am not sure the relevance of reporting the graphs 1 and 2. I feel that this is a duplication of reporting of results.

Response: These graphs are useful because, as we discuss in the Results section, a possible reason why we observe an impact on HAZ but not on stunting is because the impact on HAZ is concentrated on children with HAZ well below the -2 cut-off used to denote that a child is stunted (see Figure 1). Hence, we would prefer to retain these graphs.

\- The authors need to clearly report the result obtained from the regression output . Some of the terms or phrases they use may mislead readers, e.g. Line 233 " .. likelihood that the child is stunted but this association is only marginally statistically significant" this is a misleading statement. It need to be a clear message to the reader that there is no association. (please also revise the abstract section not to misinform readers).

Response: We have re-written both this text and the abstract to make clear that there is no association between receiving an e-voucher and stunting.

\- The authors need to critically discuss on why would the intervention improve the HAZ score and but failed to be reflected in reduction of stunting prevalence? Is there any justification on this?

Response: A possible reason why we observe an impact on HAZ but not on stunting is because the impact on HAZ is concentrated on children with HAZ well below the -2 cut-off used to denote that a child is stunted (see Figure 1). This is noted in the text.

\- The conclusion " Our results suggest that transitioning from food rations to electronic food vouchers does not adversely affect child nutritional status and may in fact be beneficial" seems over reporting given the limitation in the study methodology. The authors may tone down the conclusion;

Response: Agreed. This has been toned down.
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